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(54) PROJECTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the use efficiency of light beams from light 
source lamps and, at the same time, to improve quality in a projection image by permitting 
the light beams from the two light source lamps to coincide in light axis and to be 
superimposed. 

SOLUTION: The light beams from the light source lamp 1 are converged in an integrator 
lens 2, aligned with p-polarization light beams by a PBS array 3 and made to pass through 
a PBS 4. The light beams from the light source lamp 5 are converged in an integrator lens 
6, aligned to s-polarization light beams by a PBS array 7 and reflected by the PBS 4. The 
p and s-polarization light beams from the PBS 4 are converged in an integrator lens 8, 
aligned with the p or s-polarization light beams by a PBS array 9 and made incident on a 
succeeding stage optical system 10. The light source lamp 5, the integrator lens 6 and the PBS array 7 are 
arranged to permit the light axis of the light beams from the light source lamp 5, which are reflected by the PBS 
4, to coincide with the Jight axis, of the light beams from the light source lamp. 1— ... . . ... ^ 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st light source lamp and the 1st PBS (polarization beam splitter) array which carries out incidence 
of the beam of light from the 1 st light source lamp through the 1 st integrator lens, is arranged and carries out 
outgoing radiation to the 1st polarization beam of light of predetermined plane of polarization, The 2nd PBS array 
which carries out incidence of the beam of light from the 2nd light source lamp and the 2nd light source lamp 
through the 2nd integrator lens, is arranged and carries out outgoing radiation to the 2nd polarization beam of 
light of plane of polarization different 90 degrees from said 1 st polarization beam of light, PBS which reflects the 
2nd polarization beam of light from the 2nd PBS array while penetrating the 1st polarization beam of light from 
said 1st PBS array is prepared. So that it may agree with the optical axis of the 1st polarization beam of light with 
which the optical axis of the 2nd polarization beam of light reflected by PBS penetrates PBS Said 2nd light 
source lamp, Projector equipment which arranges the 2nd integrator lens and the 2nd PBS array, carries out 
incidence of the 1st polarization beam of light and the 2nd polarization beam of light from PBS to latter optical 
system, performs light modulation, and was projected on the screen. 

[Claim 2] While said 1st PBS array penetrates the 1st polarization beam of light by which incidence is carried out 
through the 1st integrator lens It comes to be what changes and carries out outgoing radiation of the 2nd 
polarization beam of light by which incidence is carried out to the beam of light of the same plane of polarization 
as the 1st polarization beam of light. Said 2nd PBS array Projector equipment according to claim 1 which comes 
to be what changes and carries out outgoing radiation of the 1st polarization beam of light by which incidence is 
carried out to the beam of light of the same plane of polarization as the 2nd polarization beam of light while 
penetrating the 2nd polarization beam of light by which incidence is carried out through the 2nd integrator lens. 
[Claim 3] The 3rd PBS array which the optical system of said latter part carries out incidence of the 1st 
polarization beam of light and the 2nd polarization beam of light from said PBS through the 3rd integrator lens, 
and arranges and carries out outgoing radiation of the plane of polarization, The beam of light from the 3rd PBS 
array Red and the color separation section divided into the beam of light of green and blue, The liquid crystal 
panel of three sheets of ** is irradiated, and light modulation is carried out based on a video signal, the red from 
the color separation section — the beam of light of green and blue — red — green and blue — with red and the 
liquid crystal panel section which carries out outgoing radiation of green and the blue image beam of light Red 
from the liquid crystal panel section, projector equipment according to claim 1 which it comes to constitute from 
green, and the color composition section which compounds a blue image beam of light and the projection area 
which projects the image beam of light from the color composition section on a screen. 

[Claim 4] Said liquid crystal panel of three sheets is projector equipment according to claim 3 which used the 
thing of the format which carries out light modulation of the 1st polarization beam of light using what changes and 
carries out outgoing radiation of the 2nd polarization beam of light to the beam of light of the same plane of 
polarization as the 1st polarization beam of light while said 3rd PBS array penetrates the 1st polarization beam of 
light from said PBS. 

[Claim 5] Said liquid crystal panel of three sheets is projector equipment according to claim 3 which used the 
thing of the format which carries out light modulation of the 2nd polarization beam of light using what changes and 
carries out outgoing radiation of the 1 st polarization beam of light to the beam of light of the same plane of 
polarization as the 2nd polarization beam of light while said 3rd PBS array penetrates the 2nd polarization beam 
of light from said PBS. 

[Claim 6] The optical system of said latter part the 1st polarization beam of light and the 2nd polarization beam of 
light from said PBS Red and the color separation section divided into the beam of light of green and blue, With the 
beam of light of the red from the color separation section, green, and blue, red and the light reflex component 
section which irradiates green and the mirror component of each pixel for blue, is made to rotate a mirror 
component according to each pixel based on a video signal, and reflects an incident ray in the predetermined 
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direction, Projector equipment according to claim 1 which it comes to constitute from the color composition 
section which compounds the image beam of light of three colors reflected in the light reflex component section, 
and a projection area which projects the image beam of light from the color composition section on a screen. 
[Claim 7] It is projector equipment according to claim 1 to 6 said whose 1st polarization beam of light is a p~ 
polarized light component and said whose 2nd polarization beam of light is an s-polarized fight component. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to projector equipment and relates to the optical device for piling up 

the optical axis of the beam of light from two light source lamps. 

[0002] 

[Description of the Prior Art] In order to raise the brightness of projector equipment when two light source lamps 
are used, For example, as shown in drawing 4 , the beam of light from two lamps 31 and 32 is reflected in this 
direction (upper part of drawing) by the triangular mirror 33. Latter optical system, i.e., the dichroic mirror in the 
case of a liquid crystal projector, Or although incidence is carried out to the light reflex component (for example, 
the DMD(Digital Micromirror Device) = U.S. and Texas Instruments, Inc.) in the case of a DLP (Digital Light 
Processing) projector etc. Since the path of optical-axis RO of the beam of light from optical-axis I and the lamp 
32 of a beam of light from a lamp 31 reflected by the triangular mirror 33 is separate and the incident angles to 
latter optical system differ with the beam of light of optical-axis I, and the beam of light of optical-axis RO, For 
example, if it sets up so that the beam of light from one of lamps may carry out incidence by the optimal incident 
angle, the incident angle of the beam of light from the lamp of another side will be no longer an optimum value. 
Consequently, not only by declineJn^the use effectiveness of a beam. of light but.by color separation optical, 
system, the precision of color separation falls and that a difference arises in the reflective direction etc. causes 
deterioration of image quality with a light reflex component. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention makes an optical axis in agreement [ the beam of light 
from two light source lamps ], gathers the use effectiveness of the beam of light from superposition and a light 
source lamp, and aims at improving the quality of a projection image to coincidence. 
[0004] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, with the projector equipment of 
this invention The 1st light source lamp and the 1st PBS (polarization beam splitter) array which carries out 
incidence of the beam of light from the 1st light source lamp through the 1st integrator lens, is arranged and 
carries out outgoing radiation to the 1st polarization beam of light of predetermined plane of polarization, The 2nd 
PBS array which carries out incidence of the beam of light from the 2nd light source lamp and the 2nd light 
source lamp through the 2nd integrator lens, is arranged and carries out outgoing radiation to the 2nd polarization 
beam of light of plane of polarization different 90 degrees from the 1st polarization beam of light, PBS which 
reflects the 2nd polarization beam of light from the 2nd PBS array while penetrating the 1st polarization beam of 
light from the 1st PBS array is prepared. So that it may agree with the optical axis of the 1st polarization beam of 
light with which the optical axis of the 2nd polarization beam of light reflected by PBS penetrates PBS The 2nd 
light source lamp, The 2nd integrator lens and the 2nd PBS array are arranged, incidence of the 1st polarization 
beam of light and the 2nd polarization beam of light from PBS is carried out to latter optical system, light 
modulation is performed, and it is made to project on a screen. 
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[0005] While said 1st PBS array penetrates the 1st polarization beam of light by which incidence is carried out 
through the 1st integrator lens It comes to be what changes and carries out outgoing radiation of tine 2nd 
polarization beam of light by which incidence is carried out to the beam of light of the same plane of polarization 
as the 1 st polarization beam of light The 2nd PBS array While penetrating the 2nd polarization beam of light by 
which incidence is carried out through the 2nd integrator lens, it changes and comes to carry out outgoing 
radiation of the 1st polarization beam of light by which incidence is carried out to the beam of light of the same 
plane of polarization as the 2nd polarization beam of light. 

[0006] And the 3rd PBS array which carries out incidence of the 1st polarization beam of light and the 2nd 
polarization beam of light from PBS for latter optical system through the 3rd integrator lens, and arranges and 
carries out outgoing radiation of the plane of polarization, The beam of light from the 3rd PBS Red and the color 
separation section divided into the beam of light of green and blue, The liquid crystal pane! of three sheets of ** 
is irradiated, and light modulation is carried out based on a video signal, the red from the color separation section 
— the beam of light of green and blue — red — green and blue — with red and the liquid crystal panel section 
which carries out outgoing radiation of green and the blue image beam of light The red from the liquid crystal 
panel section, and green and the color composition section which compounds a blue image beam of light and the 
projection area which projects the image beam of light from the color composition section on a screen are 
prepared and constituted. 

[0007] In this case, that which changes the 2nd polarization beam of light into the beam of light of the same plane 
of polarization as the 1st polarization beam of light, and carries out outgoing radiation to it while penetrating the 
1st polarization beam of light from PBS to the 3rd PBS array is used. [ whether the liquid crystal panel of three 
sheets uses the thing of the format which carries out light modulation of the 1st polarization beam of light, and ] 
Or the liquid crystal panel of three sheets uses the thing of the format which carries out light modulation of the 
2nd polarization beam of light using that which changes the 1st polarization beam of light into the beam of light of 
the same plane of polarization as the 2nd polarization beam of light, and carries out outgoing radiation to it while 
penetrating the 2nd polarization beam of light from PBS to the 3rd PBS array. 

[0008] Latter optical system the 1st polarization beam of light and the 2nd polarization beam of light from PBS Or 
red and the color separation section divided into the beam of light of green and blue, With the beam of light of the 
red from the color separation section, green, and blue, red and the light reflex component section which irradiates 
green and the mirror component of each pixel for blue, is made to rotate a mirror component according to each 
pixel based on a video signal, and reflects an incident ray in the predetermined direction. The color composition 
section which compounds the image beam of light of three colors reflected in the light reflex component section, 
and the projection area which projects the image beam of light from the color composition section on a screen 
may be prepared and constituted. 

[0009] In.addition, the above-mentioned 1st polarization beam of light is for example, a p-polarized light 

component, and the 2nd polarization beam of light is an s-polarized light component 

[0010] 

[Embodiment of the Invention] The gestalt of implementation of invention is explained with reference to a drawing 
based on an example. Drawing 1 is the important section block diagram of one example of the projector equipment 
by this invention. 1 of drawing The 1st light source lamp, 2 the 1st PBS array and 4 for the 1st integrator lens and 
3 PBS, 5 is the 2nd light source lamp and optical system which the 2nd PBS array and 8 become in the 2nd 
integrator lens and 7, and the 3rd PBS array and 10 become [ 6 ] from the color separation section, the LCD 
(liquid crystal panel) section, the color composition section, and a projection area in the 3rd integrator lens and 9. 
[001 1] It is condensed with the 1st integrator lens 2, and incidence of the white light line from the 1st light source 
lamp 1 is carried out to the 1st PBS array 3. The 1st PBS array 3 is constituted as shown for example, in drawing 
2 (b). Incidence of the beam of light from the 1st integrator lens 2 is carried out to the a~b part of plane of 
incidence. The 1 st polarization beam of light (p-polarized light component) rotates 90 degrees of plane of 
polarization, and it is changed into the 1 st polarization beam of light, it carries out [ the PBS side 1 1 is penetrated, 
the 2nd polarization beam of light (s-polarized light component) is reflected in respect of / 11 and 12 / PBS, and 
incidence is carried out to lambda/2 plate 13, and ] outgoing radiation, and these 1st polarization beams of light 
penetrate PBS4. On the other hand, it is condensed with the 2nd integrator lens 6, and incidence of the white 
light line from the 2nd light source lamp 5 is carried out to the 2nd PBS array 7. The 2nd PBS array 7 is 
constituted as shown for example, in drawing 2 (b). Incidence of the beam of light from the 2nd integrator lens 6 is 
carried out to the c~d part of plane of incidence. It becomes the 2nd polarization beam of light (s-polarized light 
component), and it is reflected in respect of [ 14 and 15 ] PBS, and the 1st polarization beam of light (p-polarized 
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light component) penetrates the PBS side 14, and 90 degrees of piane of polarization are rotated with larnbda/2 
plate 13, and it is reflected [ outgoing radiation is carried out and / outgoing radiation of the 2nd polarization 
beam of tight from the 2nd integrator lens 6 is carried out, and ] by PBS4. At this time, the 2nd light source lamp 
5, the 2nd integrator iens 6, and the 2nd PBS array 7 are arranged so that the optical axis of the beam of light 
from the 1st light source lamp 5 reflected by PBS4 may agree with the optical axis of the beam of light from the 
1 st light source lamp 1 . 

[0012] In the case of liquid crystal-type projector equipment, as shown in drawing 1 , the 1st and 2nd polarization 
beam of light from PBS4 is condensed with the 3rd integrator lens 8. Arrange plane of polarization by the 3rd PBS 
array 9, and it considers as the 1st polarization beam of light or the 2nd polarization beam of light Incidence is 
carried out to the color separation section (it constitutes from a dichroic mirror etc.) of the latter optical system 
10. Separate into the beam of light of red, green, and blue, and the red of the LCD section, green, and the liquid 
crystal panel of three sheets for blue are irradiated. Light modulation is carried out based on a video signal, the 
red and green by which outgoing radiation is carried out, and a blue image beam of light are compounded in the 
color composition section (it constitutes from a dichroic prism etc.), and expansion projection is carried out with 
the projector lens of a projection area at a screen. Using what has the 3rd PBS array 9 the same as the 1st PBS 
array 3 when using the thing of a p-polarized light incoming radiational type for a liquid crystal panel, when a liquid 
crystal panel is an s-polarized light incoming radiational type, the same thing as the 2nd PBS array 7 is used for 
the 3rd PBS array 9. 

[0013] In the case of DLP-type projector equipment, incidence of the 1st polarization beam of light (p-polarized 
light component) which penetrated PBS4 as shown in drawing 3 , and the 2nd polarization beam of light (s- 
polarized light component) reflected by PBS4 is carried out to the color separation section (it constitutes from a 
dichroic mirror etc.) of optical system 21 together. Moreover, red, It separates into the beam of light of green and 
blue. With the beam of light of the red from the color separation section, green, and blue The red of the light 
reflex component (DMD) section, The image beam of light of three colors which irradiate the green and blue 
mirror component for each pixels, were made to rotate the mirror component of the pixel concerned based on a 
video signal, were made to reflect an incident ray in the predetermined direction, and were reflected is 
compounded in the color composition section, and expansion projection is carried out with the projector lens of a 
projection area at a screen. 

[0014] Since the 1st polarization beam of light which penetrates PBS4, and the 2nd polarization beam of light 
reflected by PBS4 have the the same optical axis, in the case of the example of drawing 1 , thus, the beam of 
light by which outgoing radiation is carried out from 3rd PBS9 Since incidence is carried out to the color 
separation section by the same incident angle also with the beam of light from the 1st light source lamp 1, or the 
beam of light from the 2nd light source lamp 5 By setting up the incident angle to the color separation section 
suitably, color separation of the beam of light from two light source lamps can both be carried out in the optimal 
condition, and the good color separation engine performance is obtained, and the use effectiveness of a light 
source beam of light can be gathered. Moreover, since incidence is carried out to the light reflex component 
section by whenever [ incident angle / with the same beam of light from two light source lamps ] in the case of 
the example of drawing 3 and the reflective direction of two beams of light agrees, as for the image on which it is 
projected, articulation (resolution) becomes high the thing of high brightness. 
[0015] 

[Effect of the Invention] Since according to the projector equipment by this invention an optical axis is made to 
agree and the beam of light from two light source lamps is piled up as explained above Since the incident angle of 
the beam of light from two light source lamps to a dichroic mirror is the same in a liquid crystal projector, the 
color separation engine performance can both be set up the optimal. A difference cannot arise in the direction 
reflected since the incident angle of the beam of light from two light source lamps to a light reflex component is 
the same, but the articulation (resolution) of a projection image can be raised, and the quality of a projection 
image can be raised, and the utilization factor of a light source beam of light can be raised in a DLP projector. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section block diagram of one example of the projector equipment by this invention. 
[Drawing 2 ] It is the important section detail drawing of the 1st PBS array and the 2nd PBS array. 
[Drawing 3] It is the important section block diagram of other examples of the projector equipment by this 
invention. 

[Drawing 4] It is drawing showing an example of the light source section of conventional projector equipment. 

[Description of Notations] 

1 Five The 1 st and 2nd light source lamp 

2, 6, 8 The 1 st, 2nd, and 3rd integrator lens 

3, 7, 9 The 1st, 2nd, and 3rd PBS array 
4 PBS 

10 21 Optical system 
11, 12, 14, 15 PBS side 
13 Lambda/2 Plate 
31 32 Lamp 
33 Triangular Mirror 
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